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@ The invention relates to a device for treating 
nnicro-circuit wafers, comprising a feed station for 
cassettes with wafers, at least one treatment station 
in which wafer carriers and treatment means co- 
acting therewith are disposed and a transfer station 
provided with transferring means for removing wa- 
fers from the cassettes and placing them in the 
wafer carriers and, after treatment, removing the 
wafers from the wafer carriers and re-placing them In 
the cassettes. At least the feed station and the 
treatment station are embodied as separate connec- 
table units having in cross section an at least par- 
tially regular polygonal periphery, wherein these 
units connect onto other units at the position of the 
sides of the regular polygonal periphery. 
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The invention relates to a device for treating 
micro-circuit wafers, comprising a feed station for 
cassettes with wafers, at least one treatment station 
in which wafer carriers and treatment means co- 
acting therewith are disposed and a transfer station 
provided with transferring means for removing wa- 
fers from the cassettes and placing them in the 
wafer carriers and, after treatment, removing the 
wafers from the wafer carriers and re-placing them 
in the cassettes. 

Such a device is known and is used for in- 
stance for performing diffusion processes and 
LPCVD processes on silicon wafers in the produc- 
tion of integrated circuits. The known devices of 
this type are constructed for a specific treatment or 
group of treatments and contain for this purpose all 
the required stations and assist means. 

The Invention has for its object to provide a 
device of the present type which can be manufac- 
tured efficiently and therefore economically. This 
objective is achieved with a device according to the 
invention with the steps as designated in claim 1. 
Hereby the device can be formed in a specific 
assembly by mutually connectable units. A particu- 
lar station can connect onto a number of sides of 
each unit. It is thus possible to combine for in- 
stance one feed station with a number of treatment 
stations so that a number of different treatments 
can be performed successively in the device. Be- 
cause the treatment stations are separate units, 
any random assembly of treatment stations can 
take place. 

A further favourable development Is character- 
ized in claim 2. Hereby the atmosphere inside each 
connectable unit can be precisely controlled and 
adapted to the specific requirement. 

With the preferred embodiment of claim 3 a 
very efficient potential of combining units is ob- 
tained. 

Further favourable features and steps of the 
invention will be elucidated in the following descrip- 
tion with reference to several embodiments as 
shown in the figures. 

Figure 1 shows a schematic horizontal cross 
section of a device according to a first embodi- 
ment of the invention. 

Rgure 2 is a partly broken away and schematic 
perspective view of a device according to an- 
other embodiment of the invention. 
Rgure 3 is a partly broken away perspective 
view of a feed station according to the invention. 
Rgure 4 is a partly broken away perspective 
view of a treatment station according to the 
invention. 

The device 1 shown in figure 1 is intended for 
treating micro-circuit discs, normally designated 
with the term wafer. These wafers are subjected to 
a number of treatment steps in order to form a 



number of integrated circuits on the surface thereof 
which are later cut from the wafer and further 
processed. 

Using the device 1 three different, optionally 
5 successive treatments can be performed on such 
wafers. 

It is usual to transport the wafers in cassettes, 
a number 9 of which is shown in top view in figure 
1 in the feed station 2. Feed station 2 comprises a 

70 rotary table 4 in which six such cassettes can be 
placed on each of three levels, so that this table 4 
can contain a total of eighteen cassettes. 

The feed unit 2 connects for instance with a 
wall 3 onto a clean room in which an atmosphere is 

75 maintained with a very low dust content. Via an 
entry point 5 the cassettes 9 can be placed in the 
rotary table 4. The entry point 5 can be connected 
to a special feed unit (not shown) which comprises 
a sluice and thus ensures that when the cassettes 

20 are inserted no undesired gases, in particular oxy- 
gen, enter the interior of device 1. 

As the figure clearly shows, the unit 2 has in 
cross section an at least partially regular polygonal 
periphery, that is. the three walls on the right in 

25 figure 1 form part of a regular octagon in cross 
section. The treatment stations 10. 11 and 12 to be 
further described hereinafter also have in cross 
section an at least partially regular polygonal pe- 
riphery. The units 2, 10. 11 and 12 are embodied 

30 as separate units which connect onto other units at 
the position of the sides, such as side 7 of the 
regular polygonal periphery. 

In the device 1 the central unit is formed by 
the transfer unit 8 in which is arranged a robot unit 

35 to be further described below. This robot unit 8 can 
take wafers 13 out of cassettes 9 and place them 
in wafer carriers in the treatment stations 10, 11. 
12. After the treatment the robot 8 once again 
removes the treated wafers from the wafer carrier 

40 of the treatment station and places them in a 
following treatment station or in an empty cassette 
9 rotated into position by means of the rotary table 
4. The cassettes 9 with treated wafers 13 can be 
removed from the feed station 2 via the exit 6 

45 which may comprise a separate exit station having 
for instance a sluice in the same manner as entry 
point 5. 

As will be described in more detail with refer- 
ence to figure 4, each of the treatment stations 10. 

50 11. 12 shown in figure 1 is provided according to a 
preferred embodiment of the invention with a rotary 
table 14 in which three coinpartments 15 are de- 
fined. Each of these compartments is provided with 
a wafer carrier 16. The rotary table 14 can be 

55 moved and arrested in three rotational px)sitions. In 
each of these positions one of the wafer carriers is 
accessible to the robot in the transfer station 8. 
After loading a wafer earner 16 into one of the 
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three compartrnents 15 the rotary table 14 is 
moved clockwise a third of a turn. The just filled 
wafer carrier is herein positioned above a lifting 
device 17 and below an oven. By means of lifting 
device 17 the filled wafer carrier is raised into the 
oven where a heat treatment of the wafers takes 
place. When the treatment is completed the wafer 
carrier is once again moved downward into the 
table 14 which Is then moved another third of a 
turn. Meanwhile the following wafer carrier 16 is 
filled again and can be placed into the oven using 
the lifting device 17. The just treated wafers can 
cool for a time. After a treatment cycle has once 
again been ended, the rotary table is again rotated 
through a third of a turn and the wafer carrier 16 
with treated and cooled wafers is back in the start- 
ing position adjoining the transfer station 8. The 
treated wafers are then taken out of the wafer 
carrier and placed for instance in the ready-stand- 
ing wafer carrier of treatment station 11 or in the 
ready-standing cassettes 9. The operation for the 
treatment stations 11 and 12 is in this case iden- 
tical. 

As can be seen clearly in figure 1, the units 10, 
11 and 12 are substantially identical. The total unit 
1 is thus assembled from a number of smaller units 
which can be manufactured separately. 

For other applications the feed station 2 can be 
combined with two or only one of the treatment 
units 10. 11 or 12. Other treatment stations can of 
course be employed instead of the treatment units 
10. 11, 12. As a result of the embodiment as 
separate connectable units having in cross section 
an at least partially regular polygonal periphery 
wherein the units connect onto other units at the 
position of the side of the regular polygonal periph- 
ery, a large degree of freedom of construction of a 
device is possible in accordance with the desired 
treatments. 

As further shown in figure 1 , the transfer unit 8 
is embodied with a square periphery and the feed 
and treatment stations 2. 10. 11 and 12 each have 
a partially regular octagonal periphery with angles 
of 135 • and with a side of a length equal to that of 
the transfer station 8. Hereby four units can be 
connected in combination with one transfer unit 8. 

However, due to the construction according to 
the invention another assembly is also possible. 
Figure 2 shows for instance a device consisting of 
one feed unit 21 con^esponding to that shown in 
section in figure 1 and two treatment units 23, 32. 
each of which naay correspond to the treatment 
units 10, 11 and 12. Here also a transfer station 22 
is arranged. This transfer unit comprises, as de- 
scribed above, a robot 25 which can take the 
wafers 13 out of the cassettes 9 and place them in 
the wafer carrier 27 of the treatment stations and 
vice-versa. Robot 25 can be a per se known robot 



and is mounted on a lifting device so that the 
operational arm thereof can bridge the height dif- 
ference between the bottom wafer in the lower 
cassette and the top wafer in the upper cassette 9. 
5 It is otherwise usual that the displacement of the 
wafers takes place successively from the lowest to 
the uppermost position, that is, the wafers 13 are 
taken out of the cassettes 9 or wafer carriers 27 
beginning with the bottom one and continuing to 

10 the topmost, while these are re-placed once again 
in the wafer carrier or the cassettes beginning with 
the topmost and continuing thus to the bottom. 
This prevents possible dust particles falling onto 
the underlying wafers. 

/5 As is shown clearly in figure 2. each connec- 

table unit has in this embodiment a closed casing 
with closable passage openings in at least one of 
the sides in the part with the regular polygonal 
periphery. In this embodiment the treatment sta- 

20 tions 23. 32 each have one passage opening 26. 
The feed station 21 is provided with three passage 
openings 24. The passage openings can be 
opened and closed using a hatch 29 which is 
received in guides 30 and which can be moved up 

25 and downward by means of a pneumatic cylinder 
31. An inflatable seal is preferably incorporated in 
the guiding 30. In the closed situation of the hatch 
29 this seal is inflated and a closely adhering seal 
contact is thus obtained. When the hatch 29 has to 

30 be moved the inflatable seal is made pressureless 
so that it removes itself from hatch 29. As a result, 
when the hatch 29 is opened there is no or only 
minimal slide contact so that the danger of forma- 
tion of loose dust particles, which is particularly 

36 undesirable in the environment of a device accord- 
ing to the invention, is very small. 

Also designated schematically in figure 2 is the 
wafer carrier 27 received in the rotary table 28. 
Figure 3 shows another embodiment of a con- 

40 nectable unit for a device according to the inven- 
tion. This unit 35 has in cross section a wholly 
regular octagonal form with equal sides. Unit 35 is 
provided with four passage openings 38 similar to 
the passage openings 24 of the unit 21 as shown in 

45 figure 2. Unit 35 could even be provided with eight 
passage openings so that it can be coupled on all 
sides to co-acting units. A maximum flexibility is 
hereby achieved in the assembly of units to a 
desired device according to the invention. 

50 The unit 35 also comprises a rotary table 36 in 
which eight cassettes 9 for wafers 13 can be 
placed on each of three levels. The table 36 can be 
driven in rotation and fixed in different rotational 
positions using a drive device 37 accommodated in 

65 a closed compartment of the device 35. 

The unit 35 is provided with its own gas cir- 
culation device. This comprises a central gas feed 
via the shaft 40 of the rotary table which leads to 
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the inner space of a centrally disposed cylindrical 
filter 39. TTie gas supplied via shaft 40 flows in 
horizontal radial direction through this filter 39 in a 
laminar flow through the cassettes 9. Close to the 
outer periphery the gas flows upward and is dis- 
charged via an outlet 41 arranged in the upper 
portion of the device 35. Due to the thus realized 
centra] feed of the gas, all sides of the device 35 
are possibly available for connection with other 
units. The gas circulation is, as is known, neces- 
sary for maintaining a very low dust particle level in 
the device. 

Shown in figure 4 is the already described unit 
10 with the treatment station for the wafers 13. The 
passage opening 44 gives access to a wafer carrier 
16 positioned in front of this opening. As described 
above, the filled wafer carrier is lifted using the 
lifting device 17 into the oven 45 to undergo a heat 
treatment therein. The rotary table 14 is rotatably 
mounted In the unit 10 and can be positioned in 
three desired rotational positions by means of a 
drive device 46. 

The unit 10 is also provided with its own gas 
circulation device. The gas is supplied at 48 via a 
central shaft 47. The gas therein enters a central 
space between the three compartments 15 which 
each contain a wafer carrier 16. A partition wall of 
each compartment 15 with this central space 51 is 
provided with a filter element 52. The supplied gas 
flows via this filter element 52 into the compart- 
ments 15 and in laminar flow between the wafers 
received in the wafer carrier. On the side of each 
compartment 15 lying opposite filter 52 an opening 
53 is formed close to the periphery of rotary table 
14. which opening corresponds with openings 50 in 
the bottom 49 of the space in which the rotary 
table 14 is disposed. Gas blown between the wa- 
fers 13 is discharged via these openings to the 
space below the rotary table 14. From this space it 
is carried back again using a fan to the gas feed 48 
via the shaft 47. In the situation in which undesired 
gas must be flushed out of the inside space of the 
device, for instance when oxygen must be dis- 
placed therefrom by nitrogen, pure nitrogen will be 
supplied at 48 and the gas mixture discharged via 
discharge openings 53, 50 removed from the de- 
vice until the level of the undesired gas has de- 
creased to a sufficiently low value. From that mo- 
ment recirculation can be set so that the discharge 
via a fan unit is connected to the feed 48. 

The device can be assembled from different 
connected units. Although in the foregoing descrip- 
tion a vertical oven unit is described in detail as 
treatment station, the invention is of course not 
limited to a device with oven units as treatment 
stations. Other treatment stations may also be em- 
bodied in the described nnanner and combined in a 
device according to the invention. 



Claims 

1. Device for treating micro-circuit wafers, com- 
prising a feed station for cassettes with wafers. 

5 at least one treatment station in which wafer 

carriers and treatment means co-acting there- 
with are disposed and a transfer station pro- 
vided with transferring means for removing wa- 
fers from the cassettes and placing them in the 

10 wafer carriers and, after treatment, removing 
the wafers from the wafer carriers and placing 
them in the cassettes, wherein at least the feed 
station and the treatment station are embodied 
as separate connectable units having in cross 

75 section an at least partially regular polygonal 

periphery, wherein these units connect onto 
other units at the position of the sides of tiie 
regular polygonal periphery. 

20 2. Device as claimed in claim 1, wherein each 
connectable unit has a closed casing having in 
horizontal cross section an at least partially 
regular polygonal periphery with a closable 
passage opening in at least one of the sides of 

25 the regular polygonal periphery. 

3. Device as claimed in claim 1 or 2, wherein the 
transfer station has a square periphery and the 
feed and treatment stations each have a par- 
30 tially regular octagonal periphery with angles of 

135* and connect onto this transfer station 
with a side of a length equal to that of tiie 
transfer station. 

35 4, Device as claimed in any of the foregoing 
claims, wherein each unit is provided with its 
own gas circulation device. 

5. Device as claimed in claim 4, wherein the gas 
40 circulation device comprises a central gas dif- 
fusing means and gas discharge means close 
to the periphery and is provided with gas guid- 
ing means which can guide the gas in a 
laminar flow from the gas diffusing means 

45 along the wafers to the gas discharge means. 

6. Device as claimed in claim 5, wherein the feed 
station comprises a rotary table for supporting 
a number of wafer cassettes and the gas guid- 

50 ing means comprise a tubular filter element 
disposed concentrically of the axis of rotation 
of the table, wherein the gas diffusing means is 
connected to the interior of the tubular filter 
element. 

55 

7. Device as claimed in claim 5, wherein at least 
one of the treatment stations is a thermal treat- 
ment station wherein the wafer carriers are 
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arranged on a rotary table and the gas guiding 
means comprise a fitter element disposed par- 
allel to each water carrier and adjacent thereto 
and guide walls for guiding the gas from the 
central diffusing means to the side of the filter 5 
element remote from the wafer carrier. 

8. Device as claimed in claim 7. wherein each 
wafer cannier is disposed in an isolated com- 
partment of the rotary table. io 

9. Device as claimed in claim 7 or 8, wherein the 
rotary table comprises three wafer caniers. 
and drive and arresting means are present for 
moving and arresting the table in three rota- ;5 
tional positions, and wherein above a position 
corresponding to the position of one of the 
wafer carriers in the rotational positions a tubu- 
lar oven is arranged and lifting means are 
present for lifting a wafer carrier into the oven 20 
relative to the table. 

10. Device as claimed in any of the foregoing 
claims, wherein the transfer station comprises 

a per se known robot unit mounted on a lifting 25 
device. 

11. Feed station evidently Intended for a device as 
claimed in any of the foregoing claims. 

30 

12. Treatment station evidently intended for a de- 
vice as claimed in any of the foregoing claims. 

13. Transfer station evidently intended for a device 

as claimed in any of the foregoing claims. 35 



40 



45 



50 



55 



5 



EP 0 560 439 A1 




FIG.1 



EP 0 560 439 A1 




EP 0 560 439 A1 




O 



EP 0 560 439 A1 




Q 



EUROPEAN SEARCH REPORT 



Applicstioo Sumb«r 

EP 93 20 0622 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Catceoqr 



CiMion of dimimnit with iiiiBfrfon, wtaoc apprspnBtCb 
of ittevant pa 



Sekvnt 



CLASgnCATION OP THE 
ATPUCATION Oat. CLS ) 



US-A-4 715 764 (HUTCHINSON) 

* column 6, line 4 - line 13; figure 3 * 
US-A-5 064 337 (ASAKAWA) 

* figures 3,4 * 

EP-A-0 270 991 (SHIN-ETSU) 

* figures 1,2 * 



1-3. 
10-13 



1.4-6, 
10-13 



7,8 



The present search report has been drawn op For sU diuw 



H01L21/00 



lECWUCALnELDS 
SEAKCHED Ont CLS ) 



HOIL 



PtiEa«f iMnk 

THE HAGUE 



23 APRIL 1993 



BERTIN H.H.J. 



CATEGORY OF CITED DOCUMENTS 

X : psrticalariy itfcvut if tak«o alont 

Y : pirticQliJly rdtvut tf conbiiwi vttb aootlMr 

4pamma of tho %amt catqpny 
A : techaologM badvooDi 
O : DOiMnrtttn Aisdosnre 
P : iotcmotfliU toemtiit 



T ; tbfloiy or prtaciplt iiDiatvtDg tb« ftavtntloo 
E : «uti« ptUDt toamMnf, but pahasM on, or 

■ftcr tbo fflhig dite 
D : toauMBt dtai Is tbo mpplkatton 
L : docsflHDt dtti for oOwr tmsm 

JummbeTrftbea^^ 



